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Key Judgments

Dependence -
on the West (u)

The dramatic surge in Savicl trade with the West during the 1970s
resulted largely from a growing dependence by the USSR on forcign
machinery, technology, and farm products. Hard currency imports grew
ninefold, from less than 25 percent of total imports to nearly 40 percent. By
1980, imports from :hc West were equivalent to 15 pereent of Soviel grain
utilization and 10 percent of stecl consumption.

During the 1970s Soviel exports to hard currency countrics also climbed,
led by energy and other raw materials. By 1980, 40 percent of all cX-
ports of fuels were paid for in hard currency. Western trade dependence on
the USSR, however, was much less than dependence on the West.
Imports from the USSR in 1980, for example, represented only 2 percent
of imports by OECD countries. Because {oreign demand {or exports
did not matck Moscow's increased appetite for Western goods, a payments
gap developed that was financed by large Western credits, both commer-
cial and government backed.

Given Sovicl reluctance to make systemic changes, the USSR’s

prospects for the 1980s indicate a continued-—and perhaps cven greater—

need for Western goods and credits. Indeed, Western imports are particu-

tarly well suited to help alleviate the very problems that confront the

Soviets during this decade—declining productivity and resource shortages:

« Likely imports are concentrated in sectors crucial o raising technological
levels and productivity. ’

« Imported oil and gas equipment could help find and work reserves necded
to offset depletion in existing fields.

» Food imports are crucial to maintaining living standards, cssential for
worker morale and productivity. )

Without access 1o Western goods and technclogy, the Soviets would be
forced 10 go it alone or rely morec on CEMA sources. This would entail ma-
jor losses in quality, reliability, and productivity. Morcover, valuable time
would be lost becausc the Bavicl cconomy’s scarce stock of resources could
not be stretched t0 accommodate a sudden demand for import substitutes.
The Soviets probably would sce 1ime as the greatest loss because they
believe that their evomomig problems will be toughest in the short and
medium term and that the 1990s will bring some relief.
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In any event, the USSR will face some difficult choices in attempting to
maintain trade links with the West. As a result of an expected decline in oil
cxports, Moscow will be losing its major foreign exchange carner in the
1980s and will not have the cash to buy Western goods and equipment in
the volume it has in the recent past, A hard currency bind surfaced in 1981
that already is beginning to force Moscow to trim import plans. The USSR
can maintain import levels in the face of declining foreign exchange
receipts only by dramatically stepping up its Western borrowing. But to de
so would also raise the Saviet debt burden. In the absence of* Western
loans, Moscow would have no choice but to cut imports back drastically.

Any reduction in trade with the West vould put pressure on Eastern
Europe to help fill the gap. Although the trading patterns of Eastern
Europe and the West with the USSR are similar—exports of macninery
and manufactures in return for imports of raw materials—Eastern Europe
would not be a viable substitute. The technological level of its goods,
although higher than the USSR's, is still far below that of the West.
Morcover, the East Europeans are experiencing exonomig problems of their
own and do not have the industrial capacity to cope with increased
demand. Nor are they in a position 10 provide any significant relicf on the
agricultural front. Indecd, many of the East European countries compelte
with the Soviets for world grain supplies.




Contents .
. Page
Key Judgments il
Introduction l
The Devclopmenl of lhe USSR's Tradc Wuh lhc Wcsl ) l
" The Savict Pcrspacuvc i
" The Weslcrn Perspective o | .4
- l)epcndcnce m a Macroeconomlc Conlext 6
Dcpcndcnce in Kcy Scclors ‘ 8
Thc Rolc of Crcdus i . 9
Easu:rn Europc asa Ba«.kstop 13
Appendix
Dependence on Wcstcrn Trade by Scclot 17
" Agriculture 17
"7 Oiland Gas Equipment T s
" Mincrals and Metals 20
Chemicals 20
Machinery 22
High-Technology Products 25
}
Tables
1. USSR: Share of Hard Currency Trade in Total Trade |
2. USSR: Hard Currency Trade - 2
3. USSR: Hard Currency Debt to the West 4
4. USSR: Rclalionsl';ips Among Defense and Civitian Industries 5
5. USSR: Hard Currency Trade With Selected Countries, 1980 - 6
6. Mcasures of the Importance of Soviet-Western Trade to Major 7
Western Countries, 1980
1. USSR: Hard Currency Commodity Exports Oxhcr Than Onl '
and Gas
8. Hard Currency Payments Il Import Volume Increases by 3 Percent 12
Per Year
9.~ USSR: Estimated Import Capacity




Figures

1. USSR: Historical Trends in Merchandise Trade 3

2 USSR: Totai Debt Under High and Low Gil Export Projections 13

3. USSR: import Capacity Under Credlt Restricions

s

vi




Soviet Economid Dependence
on the West

Introduction
The 1970s witnessed a dramatic surge in trade be-
twcen the USSR and the West ' as the Union
incrcasingly looked outside its borders for help in
raising the technological level of Saviet plant and
equipment, relicving industrial bottlenccks, and in-
creasing living standards. This paper explores the
degrec of gxonomiv dependence that has developed
over the last decade—a necessary first step in deter-
mining the potsntial for economic leverage—and nro-
jects the importance of this relationship to the USSR
in'the 1980s in light of the USSR's deteriorating
performance. It provides the in-depth analy-
sis of the USSR's foreign payments position summa-
rized in The Sovief Econémid Predicament and East-
West Econamic Relations L'. &
J January 1982

The Development of the USSR's Trade With the West
Internal Soviel policy decisions as well as
detente contributed to the surge in Soviet-Weslern
commercial relations in the 1970s. As posiwar pro-
ductivity gains evaporated and domestic growth
slowed carly in the decade, Moscow turned to the
West for cquipment and technology 10 spur the
cconomy. Expeclations were also high in the West,
where businessmen hoped to sell equipment and tech-
nology from underemployed capital goods industries
and 10 develop a large and growing market for
consumer goods in the USSR. The Politburo’s deci-
sion 10 give full support 1o the Brezhnev program for
upgrading the Sovicl diet was taken as an added sign
that more atiention would be given to the consumer,
which would in turn require large imports of Western
agricultural products. The West also viewed the
USSR as an important new source of snergy supplies
as well as a supplier of timber, various ores and
mctals. diamonds, and other raw materials

* tn this paper, the Wegt ig defined as the USSRs hard currency
trading pariners

Shcre

Table 1

Percent
USSR: Share of Hard Currency
Trade in Total Trade *
Soviet Exports Soviel Imporis

. 1970 1975 1980 1970 1975 1980
Total 17 1) k) 3 - B
Fucls U % 42 o _4___' Jl LN

Crudc oil and 26 40 4} 10 72 NA
. Betrolcum products o
JNawnlgs oo
Machincry and s J:l ib
QUIPMEN e e e
Forousmels | 10 6 1 8.7 B
Chemcalh _ =~ 18 25 3% M & a2
Wood and wood “w N e 427 S
pfwuc“-_ N e e e .- PR -
Agriculuralproducts 1424 28 27 42 66 _

Gaain ____ 5 _§ 0 71 g %0
Consumer goods 23 26 13 12 9 9

* The importance of hard currency trade in total trade is understated
in Soviel statistics because of (he favorable prices the USSR cxiends
10 the CEMA countrics for exports and imports. [a 1980, for
example, €xports 18 Eastera Eurdpe would have beea $7 billion
higher had Moscow received world market prices for the goods it
shipped there, but imports from Eastern Euvrope would have
been 310 billion lower had world prices prevailed.

Source: Soviel foreign trade data,

The Perspective. Purchases from the West as a
sharc of total imports rose dramatically, from
23 percent in 1970 tv 38 percent in 1980 (table 1)—a
ncarly nincfold increase in value lcrms and a twofold
increase in volume terms (figure 1), Purcliases of
machinery. ferrous metal products, and foodstuffs—
especially grain—have dominated imports (1a-
ble 2). Because a farge share of purchases of
capital goods was financed by Western credits, Savicl
hard currency debt increased to an uncomfortably

_Seeret”
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Tuble 2

USSR: Hard ('urr;ncy Trade

No.

Total
Of which,
Fuels
Crude oil and petroleum products
Nutural gas
Coal and coke
Machinery und cquipinent
Ferrous metals
Chemicals
Woud and wood products
Agricultural products
Girain
Other
Consumer goods

Exports. [.0.b. Imports, f.0.b,
1970 1975 1930 1970 1975 1980
Million  Percent  Million  Percent  Million  Percent Million  Percent  Million  Percent  Million  Percent
USS  ofTotal USS  ofToal USS  of Toul uss of Toal USS  of Total USS  of Total
2.20t 100 7835 100 23498 100 1708 100 14287 100 26,017 100
@) 22 2887 48 15095 o 8 et 497 3 200s 3
37 18 e 4 12028 51 3 NEGL 497 3 700+ 3
1) i 220 3 2106 12 o 0 o o o 0
w oo o5 % 2 o o . 0 o o o
140 6 560 7 1388 6 921 s 459 32 6039 23 .
129 6 167 2 e 1 7910 2567 18 das9 1)
67 3 256 3 5 ) 208 8 428 1565 6
305 17 712 9 147% & 8 3 a4 2 203 I
205 9 572 7 a2 s 23 8% 2 8300 34
1 ! J NEGL 0 0 1] 4 2,323 16 4,400 17
113 3 569 1 a2 sle 19 A8 4400 1
76 ) 215 3 152 ! 260 10 436 3 745 b

« Estimated.

Saurce: Soviet foreign trade duta.




Figure |
USSR: Historical Trends : -
in Merchandise Trade
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hizh level in the mid-1970s (table 3), leading 10 more * In the 1970s, imported chemical equipment, ac-

cautious borrowing and buying through the remainder  counting for about one-third of al! Western machin-

of the decade ery purchased by the Saviets, was largely responsi-
ble for doubling the output of ammonia, nitrogen

The USSR had considerable difficulty in assimilating  fertilizer, and plastics and for tripling synthetic

the equipment and technology it bought from the fiber production.

West. In every scctor, reports abound of construction

dclays and incomplete mastery of the new technology. * The Soviets could never have accomplished their

Nonctheless, imports from the West unquestionably ambitious 15-year program of modernization and
heiped the USSR deal with some critical problems. eapansion in the motor vehicle industry without
particularly in ccrtain manufacturing sectors:’ Western help. The Fiat-equipped VAZ plant, for

example. produced half of all Sovict passenger cars
" Sec the appendix for 2 more detailed descripuion of the contribu- when it came fully on stream in 1975, and the
tion that impoets feam the West have made 10 various sectors of the Kama River truck plant, which was based almost
Soviet econom ’ - . S

exclusively on Western equipment and technology.

~ now supplies nearly one-half of the output of
heavy trucks.

3 Secrel”




—-
Table 3 . Million US §
Lixcept a3 Noted

USSR: Hard Currency Debt to the West

1971 1975 1976 on 1918 1979 1980 Projected

1981

Commercial dzbt 400 6,900 9.700 9.800 9300 10500 10.000 10,500
Guvernment-backed debt 1,400 3,600 35.200 5.900 7000 _7.800 8,200 8,500
Gross dedt 1800 10,500 14,900 . 18300 18,200 19.300
Assets with Wesiern banks 1,200 3.100 4,700 3600  7.000
Net debr 60 140 L0 12300
Debt service 300 L1800 . L4500 3,000
Debt-service ratio (percent)® 10 13 16 3]

4 Peeliminary.
* Debt service as a percentage of earnings from merchandise exports,
sales of arms and gold, interest, invisibles, and transfers.

* Lurge computer systems and minicomputers of
Western origin have been imporied in large num-
bers (1,300 systems since 1972) because they
(a) have capabilities that the Soviets cannot match,
(b) usc complex software that the Soviels have not
developed, und (c) often arc backed up by expert
training and support that the Soviets cannot dupli-
cate - R

Imports from the West also played a key rolc in
supporting the cnergy and agricultural sectors. Be-
causc of deficiencies in drilling, pumping. and
pipcline construction, the USSR bought about $5
billion worth of oil and gas equipment alone in the
1970s. Sovici purchases covered a wide range of
cquipment that will add substantially to future encrgy
production. Submersible pumps purchased from the
United States, for example, are estimated to have

added roughly 2 million b/d 10 oil production

in recent years. Similarly, the Soviet offshore explora-
tion effort would not be nearly as far along as it is
without access to Western equipment and know-how.
Mecunwhile, West Gernany and Japan have provided
must of the large-dinmeter pipe needed for gas pipe-
linc construction

As for agricuiture, grain imports avcraged 14
million tons per ycar in the past decade. In 1981,
grain purchases coupled with record imports of meat,
sugar, vegelable oil, and soybeans und meal totsled
nearly $13 billion, accounting for 40 percent of hard
currency expenditures. Without Western grain,
consumers would not have had the increase in meat
consumption that they received in the early 1970s,
and the fall in per capita consumpiion of meat would
have been far worse in the late 1970s

Western imports have ai:. .uiib.ited to
delense capabilities. Some products of the imported
equipment and technology are used by the
military—for example, trucks from the Kama River
plant. Other imports help in the preduction of impor-
tant inputs for defense industries—:or example, nu-
merically controlled machinc tools, specialty stecls,
and plant and technology 1o produce them. Finally,
because most defensc industries also produce for the
civilian economy (table 4), purchases of Western
machinery for the civilian sector help ward off the
encroachment of civilian requirements on the produc-
tion schedules of defense plants

The Western Perspective. Trade between the USSR
and the West. though substantial (1able S). does not
mean nearly as much 10 the West as it docs 1o the



Table 4

USSR: Relationships Among Defense
and Civilian Industries

Dclensc Industey

Ballistic missiles
Acrodynamic
missiles )
Fixed-wing combat
aircraft

F'led -wing suppon
aircraft

llélicbblm

Naval surfu:c ships

Submarincs

Tnﬁks

OlhcrA armorcd

. ‘machinery

. tural muchinery

Principal Civilian
Lines at Final
Assembly Plants

Metal consumer ;cmds:w

machine tools ¢
Metal consomer goods.

. exqavaling equipment

Mctal consumer goods,
parts for agriculiural

Civilian lransvon air-
craft. metal consuemer
. goods, hand tools

Civilian rolary- wmz
sircrafi, metal con-
sumer goods

Merchant and I'uhmg
ships. chemical storage
tanks, paris for trans-
portation and agricul-

Merchant ships, oil
pipelines, parts for
iransporiation and ag-
ricultural machinery
Raalvoad rolling stocks
and locomatives

Agncu\(uul machin-

Other Closely
Related Civilian
Production
Technologiss

None
“Nome
None

Noae

“None

Pumps, machine
tools, mining
equipment

Pumps, machine
wols. mining
equipment

Construction and
Inmpotlalml
equlpmcnl

Construction and

vehicles ery transportation
» ) equlpmcn\ .
Artillery Agriculural machin. Construction and
<ry, motors, and ma- transportation
chine tools cquipment

+ Onc ballistic missile plant produces machine 10ols.
» Onc surface-to-air missile plant produces excavating equipment.

USSR. tmports from and exports to the USSR repre-

scnted only 2 percent and 3 percent, respectively, of

OECD trade in 1980. The share of sales to the Saviel

Union in the total exponis of the major developed
countrics ranged from 0.7 percent for the United
Staics 10 2.3 percent for West Germany and cven

Ligher for Austria, Australia. and Argentina (1able 6).

i

The sharc of Argentine trade is hlgh ch.xucc of

Buenos Aires' ncw rolc as 8 major grain supphcr W
the USSR

Western reliance on imports is substantial,
however, [or some commoditics and certain industrics.
1n 1979, thec USSR provided 8 pereent of West
European cnergy supplics. Savict petrolcum deliveries
accounted for about 10 pereent of 1otal West Europe-
an oil imports. Within Europe, the shdres ranged from
an average of S pereent for the EC countries to 14
percent for Austria and Sweden. in 1980, the USSR
also supplied 15 percent of French and West German
consumption of natural gas, 22 percent of flalian
consumption, and 60 percent of Austrian consump--
tion

Although the emergence of alternative Western sup-
pliers and newer processing technologies has croded
the attractiveness of Sovicl melals and mincrals in
recent years, the West still depends to some dezrec on
these imports. About 8 percent of the chrome ore and
S percent of the nickel imported by the West comes
from the USSR. The USSR plays a inajor rolc only in
the platinum-group metals trade, accounting for
about half of such Western imports, with Japan and
the United States recciving four-fifths of this amount.

Certain Western industries and companics rely more
heavily on the market. For cxample, about 10
percent of West German and ltalian iron and stecel
exports, 40 percent of West German welded pipe
exports, and 10 percent of West German machine tool
exports find a market in the USSR. One West
German firm ships three-fourths of its output of
large-diameter pipe to the market, In some
cases, Weeteen exnaric tranclate into laree_numbers of
Jobs  { over
300,000 jobs dircctly or indircctly depend on exports
10 the USSR. In addition, the agricultural sectors of
the major Western grain-growing nations have wel-
comed the Sovicls as customers. In marketing year
1980/81 Argentina and Canada--the two grain cx-
porters benefiting most from the US embargo- —sold
85 percent and 31 percent, respectively. of their grain
exports to the USSR, (¢)

Sporet™
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Table § Million US $
USSR: Hard Currency Trade With
Selected Countries, 1980
Exports  Imports Trade
Balance
Tousl 23498 26,017 -2.519
Developed West 2304 21330 -2
Australia LA WL L) - 1,188
Austria ¢ 610 23{
Canada © 149  -1450
France 3.453 2,326 L1217
ttaly SR IT I R
Japan 1.463 210 -1,267
Netherlands 1.582 sss 1007
Sweden 346 496 50
Switzerland 686 ©20 6
United Kingdom 1323 1461 144
United Statex B3 2081 —lsds
West Germany 4767 4,603 164
Others 3081 LTIe 1353
LOCs 2194 4687 - 249)
Argentina 4 1.790 -1,43
Rrazil M 390 -356
traq 729 "398 ni
Libya 282 40 -191
Others LR 1466 -S4

"Saurce: Suvier foecign trade data,

Soyict Dependence in 2 Macroeconomic Context
Muscow™s continued hope has been that access 1o
Western goods and technology would boost exonomic
grownth by stimulating productivity and helping 10
break critical production and construction botile-
.ccks. The keadership realizes that it needs all the
help it can get to stem the continued stide in cronomiy
performance. Average annual growth of GNP fell o
1.1 percent in 1979-80 - -the lowest reeistered in any
wwo-year period since World War H

The disappoiniment must have been bitter last year as
the ceonomy regintered a thied consceutive year with
pronth ot 2 pereent or Jeas. Stagnation in the produc-
ton ot key industnial materials has crippled growth in

Seerdl

machincry output: a third consccutive poor grain
harvest has worsened Moscow's hard currency pay-
ments position: and persistent food shortages and
incrcased prices for luxury goods arc leaving many
consumers with less on their tables and less in
their pockets. internal Soviel economic problems have
been compounded by the heavy burden of ecomomic
supporl that the USSR has had to extend 10 its
Communist allics, particularly Poland

Paradoxically, even as domestic difficultics mount,
Moscow's enthusiasm for expanding ties with the
West may be cooling. The aversion ta the rapid
growth of hard currency debt in the mid-1970s led 10
slower growth in imports and a curb on ncw borrow-
ing. Western trade sanctions following the Afghani.
stan invasion also created uncertainty in Soviel minds
about the wisdom of becoming overly dependent on
East-West trade. The Polish crisis has reinforced the
position of those opposing 100 much dependence on
the West. The cautious formulation of the trade
section in the Plan for 1981-85 contrasts sharply with
the bullish trade prospects expressed in previous five-
year plan guidelines. !n remarks to the Supreme

in November, State Planning Commitlee
Chairman Baybukov stated that in the current five-
year plan the USSR would concentrate a greater
share of its {otal trade volume on socialist countries.
He implied that the volume of non-Communist
country trade would grow only 2.3 percent a year
during 1981-85 comparcd with just over 5 pereent in
1976-80

Another factor in the Kremlin's more subducd atti-
tude toward trade with the West may be the ex-
pressed disappointment over the contribution of im-
ported Western technology to industrial output. Some
scctors have experienced difficulties in absorbing the
ncw technology. Even in thosc arcas whers Western
technology clearly has helped (computers, the auto-
motive and chemicals scctors, and petroleum cxplora-
tion), the diffusion 10 designed and equipped
plants has been minimal. The leadership now scems
increasingly aware that importing forcign technology
is not a panacca for Lhe economy and that policy
should concentrate on improving the performance of
the Sovicl R&D sccinr and strengthening its tics with
production scctor




Table 6

Measures of the Importance of Soviet-Western Trade

to Major Western Countries, 1980

Exporls. to .USSR‘u Percent of
Trading Partner's Total Exports

Imports From USSR as Percent of
Trading Partner’s Total Imports

Pcecent of Trading Partner’'s GNP

Exporis tothe  Imports From the
e e e et et —tveim e e (USSR USSR
Argentina 2 . 15.0 . . 03 NEGL
Australia - T T o8 weet
N . I M T S
Brazils  _ e 02 - NEGt
Canada . e e 98 NeGL
Franee T Ty T T T T o5
taiy_ R I
Jagan u_ e
Netherlands . 0.7 I £ ______0] b.l )
United Kingdom - 09 O R o4
United States_ or e 8 s .
West Germany 23 22 0.5 0.5
« Estimated.

Source: Western data.

A 100 cautious approach 10 trade with the West,
huwever, probably is unrealistic. Sovicl planners have

consistently understated the contribution that impor
from the West have made to the economy in the pas
Western-supplied grain, for irstance. currently ac-

counts for 15 percent of utilization in the USSR. In
any event, Moscow must realize that Western impor
arc exceptionally well suited to helping it with the

problcms peculiar 1o the 1980s—that is, negotiating

ts
t.

s

the difficult transition to “intensive™ development and

coping with resource shortages
Specifically, Western imports could help:
* Maintain some growth in the standard of living.

. Food imports, especially grain and meat. will be
crucial for consumer morale—with its attendant

cffects on productivity. Without substantial imports

of farm products, per capita food consumption

{expressed in value termsi could well stagnate in the

1980x.

Prevent fuel shortages. Imported Western oil and
gas cquipment can help locate and develop the new
oil and gas resources nceded to offset depletion of
existing oil deposits.

Remove some industrial botilenecks. Steel short-

ages, for example, are holding back thc growth of
the civilian machinery sector. Larger. purchascs of
steel would help counter the cffects of inadequate

investment in ncw steel capacity.

Boost productivity. Imports of Western plant and
cquipment seem small sincc they constitute only
about 5 percent of total domestic investment. But
the contribution of Western cquipment to total
output is proportionalcly larger since its productiv-
ity is higher than that of its domestic counterpart.
Indced, a renewed emphasis on machinery imports
10 supplement domestic machine building-——the sec-
tor most crucial to technological progress—must be

Secrel




especially tempting now when the gooih of the
labor foree and of civilian machine-building output
is sluggish wnd milivaey requirements preempt a
rising share of muchinery production for civilian
use.

Relicve pressure resulting frum defense spending. A
continuation of high growth rates for delcnse de-
apite the low ETonomia growth rutes projected for
the 1950s could lead fairly quickly tu stagnution in
the aivilian machine-building scctor and living
standards. Imports of Western plant and equipment,
on the other hund, could bolsicr the civilian indus-
triad base

Hard currency triade—which is expected to be more
crucial in the 1980s than ever beforc—is even more
important t the USSR than implicd by the numbers.
Although imports from the West arc cqual 10 only 1.6
pereent of GNP.! the impact of s.complete
cutuff ¢f wrade would be substantially greater. The
nced for Wesiern sgricultural products, as nointcd out
carlier, is particularly vital, Several major develop-
ment projects would be serivusly delayed —if not
abandoned-—il imports were ¢liminated. Disruplions
duc to logt imports wou!ld not only hit these factories
and scctors directly dependent on Western inputs but
~would apill uver o other piants as well. Because e
USSR s scarce stock of resources could not be
streiched quickly to accommodate a sudden demand
for import substitutes, the Saviet system would find it
difficult to cope with a fall in East-West irade

Dependence in Key Sectors

Savicl reliance on Western imports varics widely from
scetor to sector. The degree of dependence in agricul-
turc ax well as the major branches of industry —
cnergy. metals and minerals, chemicals, machinery
and high-technology goods—is described in detail in
the appeadix. Qur review considers (3) icliance on
Western imporis 1o dale, (b) prospects for continued
dependence, and (c) the impact i trade with the
West-—und specifieally the United Statee - were sur-
tailed

* This figure was derived by dividing Soviet hard currency imports
in 1980 (maverted from the ruble value by using the 1980 ruble/
dollar forciga eachange rate) by the CLA cstimaic of 1980
GNP in carrent dallars, A set af doilar-rubic ralios was vacd to
convert GNP (rom rubles o dollar:

Secrtt

The sectoral analysis strongly suggests that:

o Western imparis have beean insirumental in bringing
certain sectors o their preseni siage of develop-
ment, and that the wide gap thai siill exisis between
Sovicd and Western technology allows the Sovicts
tv prufit substantially from comtinued 1rade with
the West,

The technologicul lag is particulusly evident in
the machine-building industry—the stritegic base for
accelerating technolagical progress, Imponts of ad-
vanced types of Western muchine tools are necessary
w supplcment the general purpose wols that still
dominate Sovief outpui. Compuler numerical control
(CNC) machine touls, for cxample, arc fairly common
in the West but exist in the USSR only us prototypes.
Similarly, the Sovict robotics industry is fur behind its
Western counterpart, Sovicl enterprises currently pro-
ducing robots do not have scrics production capabili-
ties. and their products are primitive by Wesiern
standurds

Mcanwhile, the Sovicts still pattern their major devel-
opments in large cumputers and minicompuiers on US
dexigns that are cuentichly twe e ae bohin

current US offerings © *

s ' denied access o Wesiern imports, the Sovivts
could go it alone but only with substantial losses in
queality, reliability, and productivit:

What is true for machinc tools and computers is truc
to some cxtent in many other scclors, but particularly
in thosc that depend on Western equipment and
technology for across-the-board cxpansion and mod-
ernization. Chemicals, construction, carthmoving
machincry, and tcleccommunications equipment are
cxamples. The Sovicts are relying on a broad runge of
imports from Eaustern Europe and the West to up-
grade these sccior

o U deprived of Weiterr: technology and goods, the
USSR couvid not adjust quickly or completely;
valuable time would he lost, adding significam
strain to an already siretched cconomy




The cnergy sector is a striking exnmple. The
inubdility 10 use Western oil technology such as sub-
mersible pymps and enhanced oil recovery techaology
cfficiently, fur exiumple, would significantly retard
cifarts o keep currem fields producing and delay
plans 10 cxpluit new ones, The losses in gas and oil
production from a denial of working cquipment and
technology would probably amount to 2-3 million b/d
(il equivalent) in the mid- and late 19805, of which
the kirger part would be gas. Construction of gas
pipclines, the chief constraint on Sovict ability to
expand gas production, depends heavily on imports of
Western pipe and compressors, and Buvicl capabilitics
for producing such cquipment sre stretched to the
limit. 1o the longer run, the ability to use foreign
technology is critical to developing offshore and deep-
er onshore reserves that are needed to increase oil
vutput. Timing is cqually importans for obtaining
Woestern equipatent for exploring, lifting, and trans.
porting natural gus: As for steel, the Sovicts ceuld
cventually develop the capacity necessary for specialty
steels and large-diameter steel pipe. Hut they need
this steel now for their machine-building and ¢ncrgy
sectors. ]

A similar analysis holds lor Bovied sgriculture, After
three consceutive poor harvests, Moscow has been put
i vhe pusiiion of having 1o impsrt large anwunts of
grain (a1 Jzust 30 million tons annvaily) for at least
several years 10 boost per capita meat consumption
and rebuild depleted stocks.! 1 the USSR bought no
grtin afier 1981, avcrage meat production could be
cut by about 2 million tons a year, even if grain cutput
returns 10 o trend level. An cmbargo on both grain
and meat would reduce per cupita availability of meat
by roughly 28 percent. The loss of Western grain
wewi¢ force the USSR to choose between redusing
terd numbers (and with it future mea: production),
puplementing rationing, halting agricultural cxports
10 clivnt states, and/or drawing dewn strategic grain
reserves. \Whiic the end result of a dental of grain and
cther agricuitural imports fromy the West would not
cause hunger, the per capita availability of quality
fuods wouid decline and the average dict wonld
deieriorate

Sl ul the status af USSR geain purchases, see

« Yonly US-Suvivt relations were shw
down the Soviets in the short rin could genceally
switch o other Western and some East Eucopean
products and 1echuology, but only with losses of
time and officicucy.

The major cxceptions are submersible puinps, super-
phosphoric acid (SPA), and cora. Submersible pump
orders cannot be filled currently by foreiga firms or
US subsidiurics abroad; it would Gike about (wo veirs
for production capability to start up overscas. The
United Statces also is the only kurge-volume souree of
SPA. Savict fertilizer plants purchased from France
were designed specifically to use SPA of US origin.
The suspension of US SPA shipments in 1980 forced
Moscow Lo use less effcctive muterinls, thereby ad-
versely affccting agriculturad production in 1950 and
1981, Finally, Moscow cannot get all the corn it wants
ftom non-UjS supplicrs. Araenting is the caly maje
grain-growing country with some capubility to in-
crease corn praduction; the EC, Canada, and Avstra-
lia mainly grow wheat, which is ususlly more cxpen-
sive and less suited for some of the balanced feed
rations that the Savicts are trying Lo introduce.

The Role of Credits

Western willingness to extend credits to the USSR—
aw nportiat fuctor in i rise of Soviet impurts in the
1970s—-will be a key clement in both the scale and
timing of Sovicl imports in the 1950s. Western crcdits
provided appaximately 12 percent of the USSR
import capacity between 1971 und 1978, Thanks 10
the rapid increasc in oil and gold prices, Moscow was
ablc to sustain growth in Western impoerts in 1979-30
withoul an increasc in its nct debt

The USSR, however, is encousiering @ hard cuer
biad and, with ac retiel in sight, faces oven
crunch in the coming years, The only potentia!
cxpoct earner on the forcign exchange horizon is the
Yamal gas pipcline, the first line of which wili not
begin opcration until 1986 or Luter. Fven then, earn-
ings from the project will not conic close to of fsening
the decline that we projcct in oit carzings until 1940,
Meanwhile, Bavicl depencerce or irade with the
Yest s not expected to diminisk, and may well
increase. To cover projected prave resd
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pipcline, snd sustain the Now of other nonagricultural

guods, the USSR would have to boost its hard curren-
¢y imports and debt considerably more than the 1981-
KBS plan implics

To suggest the magnitude of the USSR's hard curren-
¢y nceds and constraints, we have constructed a
balancc-of-payments accounting model t¢ project—in
1981 US dollars—irends in the USSR's hard curren-
¢y forcign cxchange accounts through 1990. The
modcl. which consists of a scrics of standard account-
ing idenlitics, projects overall payments trends with
assumed valucs for kcy carnings items such as the
volume and price of oil and gas, gold and arms sales
and-—in a rcference case—import requircments

Our calculations assume that agricultural imports
drop from their peak of $12.5 billion in 1981 to $11
billion in 1982 and 10 $10 billion a year in 1983-90.
Onc or morc bad harvests in this period could, of
course, raisc agricultural import nceds consid-
crably. We have also assumed that imports of machin.
cry and cquipment, other than for the Yamal pipcline.
rcmain at $6 billion through most of the decade while
imports of nonagricultural, nonmachincry items such
as steel, pipe. and chemicals grow at the same ratc in
rcal terms as in 1976-80. Imports for the Yamal
pincline total $2 billion annually during 1982-8¢

Overall. imports that must be paid for in hard curren-
cy arc projected to grow under these assumptions at
an uannual average rate of 3 percent during 1982-90,
slightly faster than implied by Planning Chairman
Buybakov in his plenum address last November on the
1981-8S Plun but not as fast as the annual S-percent
rate recorded in 1976-80. In view of the resource
constraints that the USSR faces in the next several
yedes, a slower ratc of increase in import volume
would make it more difficult for Sovict planners to
deal with prospective shortages and raisc the techno-
logical level of domestic fixed investmen

Muscow cannot expeet much help from merchandise
exports in paying the rising import bill, The key

variable in the caleulation is ol exports whaose
carnings have increased sharply in the past decade as

Seeeet
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a result of spiraling world snarket prices. To cover the
range of likely oil options, we have projected
Lwo cxireme scenarios: {a) oil cxports constitnt at
about 900.000 b/d through 1985 and then dropping to
7cro by 1990; and (b oil exports falling 10 100,000
b/d by 1985 and 10 7cro.during. 1986-90." Because of
soft demand in Western Europe for oil, prices are
projecied to fall in real terms over the next (wo yuuars
before leveling off for the rest of the decade. Gas
cxports. on the other hand, are expecied to risc (0 $4
billion by 1985 and then jump to $9 billion as the
Yamai pipclinc gocs into opcration in 1986, In 1989,
gas carnings will reach S12.5 billion if 2 second
Yamal linc is built. This assumption allows for s 25-
percent increase in the real price of gas (currently
undcrvalued in rclation Lo other fucls) during the
decade. In all, the gas project will add ncarly 39
billion annually 10 hard currency carnings

Commodily exports other than oil and gas, mean-
while. arc held constant at $9 billion a ycar through-
oul the period. While some individual export items
(platinum-group metals and diamonds) will continue
10 be in demand in the West, most items in the
USSR s export catalogue are products nol well suited
to Wcestern markets (machinery) or for which Western
demand has weakened (timber and other mctals). If
anything, our assumption may be optimistic. The
volume of these exports in 1980 was lower than it was
in 1978 (1able 7). and lurther slippage occurred in
1981. Volume exports of wood and wood products fell
morc than 25 percent between 1976 and 1980. Real
exports of machinery and equipment and of diamonds
leveled off in 1978-80. and salcs of ferrous metals and
agricultural products fell sharply between 1975 and
1980. In light of the sluggishness forecast for the
developed Western economics and in view of produc-
tion problems in the USSR, we doubt that export
carnings will rebound in the next several year

Nor arc the prospects especially bright for carnings
from other sourczs. For these projections we have
assumed that Moscow will scll —a1 $400 per troy

* These eaports represent sakes (0 the West fur hard currency. We
assume that eaports 10 Fastern Euroor. Victnam, and Cuba
continuc at 3 levet of 2 million b«




Table 7 Million 1970US §

USSR: Hard Currency Commodity
Exports Other Than Oil and Gas

1970 1975 1976 1977 1978 1979 1980

Toul 1801 2281 2430 2313 2994 3,160 2811
Coaland coke 93 %6 39 88 70 65 33
Machincry and 140 277 319 314 S14 566 507
enuipment

Ferrous mewls | 129182 174 133 142

TN

Wood and wood 365 361 449 427 405 380 328
PIOBUCS e e
Chemicali 67 159 129 143196 3 403
Agricultural 205 264 227 2% 175 138 112
U
Diumands 175 282 284 291 376 380 378
Other 627 610 1759 671 1.116 1,166 903

Source: Estimates based on forcign trade data.

ounce—all of the gold produced cach year in excess of
domestic requirements, and that arms reccipts will
remain at the 1981 level of $5 billion a year.
Earnings from transfers and invisibles (including
freight and tourism but excluding interest ecarned) are
held constant at the current level of $1 billion a year.
Interest earnings on assels in Western banks
are projected to add another $0.9 billion a year to
overall receipts. The level of interest earnings is based
on the assumptiotn that assets in Western banks
remain at $7 billion a year through 1990, and that
they earn interest of 13.5 percent a year

For the projections of debt service, we assumed an
average annual interest rate of 13.5 percent on new
commercial debt and a rate of 7.8 percent on new
government-backed debt and debt incurred for the
Yamal gas pipcline. We assume that the average
maturity for medium- and long-term commercial
dcbt-~—which accounts for about two-thirds of 1otal
commercial debt—and for governmeni-backed debt is
five years. For the Yamal pipeline, we have built in a

* Esumates of hard currency arms ¢cxpons, which are prepared by
the Office of Global lntetlierns -~ currently being reviewed and
ma) be revised upward

three-year grace period with repayments over eight
years, Short-term debt is held at one-third of total
commercial debt throughout the 1980s. Finally, net
expenditures under “errors and omissions™ arc held at
the 1980 level of 12 pereent of merchandise exports,”
This assumes that the Soviets provide no extraordi-
nary hard currency assistance to Poland after 1981,

With the above assumptions, the mode! was used to
determine financing requirements for maintaining an
assumed J-percent annua?l real growth in imports. Our
projections (summarized in table 8) suggest that under
the high oil scenario, gross debt would rise from a
respectable $19 billion this year to $38 billion in 1985
and $98 billion in 1990 (in 1981 US dollars). Under
the low oil scenario, debt would rise to $60 billion in
1985 and to $162 billion in 1990. Western credits
would be needed to cover approximately two-fifths of
the USSR's imports in 1982-90 under (he first scenar-
io, and three-fourths under the second.! In cither case,
the debt service burden, while probably still manage-
able in 1985, would in the late 1980s be considercd far
100 heavy by both Western lenders and the Soviets

Almost any aiteration in financing terms would raisc
the cost to the USSR of doing business with the West.
At present Moscow benefits substantially from subsi-
dized credits extended by its major trading partners in
Western Europe and Japan. Roughly 40 percent of
the USSR's outstanding debt carries terms with
interes: rates which are 4 to 5 percent below commer-
cial market rates. A denial of concessionary financing
terms on the roughly $2 billion a year the USSR now
reccives in official financing, for example, would raise
Moascow's debt service costs by an average of $100
million per year in 1982-90 (figure 2)

* “Errors and omissions™ is a2 balancing item included in balancc-ol-
payments analysis to account for unrccorded financial Mows. For
the USSR, the account includes such items as hard currency aid to
Poland and credits extended o finance exports <uch as oil to
Europcan customers and machinery 1o LDCr

! As 3 sensitivity check, the same high and low o1 suenarios were
run with imports rising by 2 percent anaually rather thaa by 3
percent. Debt in the high oil scenario climbed to $37 billion in 1985
and 383 billion in 1990. In the low oil sernario. it reached 3§52
billion in 19835 and 3150 biltion in 199C
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Table 8

USSR: Hard Currency Payments If Import Volume

Increases by 3 Percent Per Year

- Billiun 1981 US §
Eacept as Noted

1981 Low Oit
- - '990
Trade balance -6.1 ~ 14
Mecrchandise cxporis 239 2
oil ) ns 0.0
Natural gas .S.-l— - - 127
Other _ 90 e
Merchandise imports - - ‘_00‘ -9t
Reccipts from goid 20 B l.i .
Receipts fromarms® . S-D . SB )
tnvisibles and transfers - l0 - .. H; .
{nterest rcccip(_s . } ‘0.:9 09 l
Interest payments i B ;-2.0 -)3.‘
Curreni ascovnt balanee i s :lld
Gresasdanssing., RN LS
Ao td Somontng drpwwremem « 29 .7
Credits 41'!‘_».11.-’ ‘ - ~56- B ' 47I
Less principal repayment B =0 o -20.¥
Gross deb . TR 1638 )
Dcbt scrvice 50 8.2
Debt-service ratio < (percent] 1s T He

+ “High oil” assumcs hard currency sales plateau at 900,000 b/d
through 1985 then drop to 210 in 1990; “low oil” assumes oil exports

(all 10 100,000 b/d by 1985,

* Estimates arc currently under review by the Office of Globat

Intelligence.
*» Totals may not add due 1o rounding.

9 Includes 3 $1.5 billiva drawdowa of Soviet asscts held 10 Western

bankx in {981,

« Debt service as 3 percentage of carnings from merchandise caports,

sales of arms and gold. interest, invisibles. 2nd transfers,

Ncither the Sovicts nor Western bankers. of course,
would permit such 3 massive Sovict financial burden
10 develop. Moscow instead would have to settle for
lower import levels than assumed in vur reference
scenarios beciuse any reduction in the volume of new
Western credits would tower Soviel import capacily
substantially. To estimate a more realistic import
capacity, the model calculations were reversed so that
tmporiy could be propected with assumed values for

..

Sgorer”

future Sovicl credit drawings. Three scenarios were
constructed for cach oil export profile: (1) a scenario
limiting the USSR 10 1980 drawing levels of $4.5
billion per year. all at commercial terms with intercst
rates at 13.5 percent; (2) a scenario limiting drawings
10 $2.5 billion per ycar at commercial terms: and (3)a
scenario that assumes no new credits are drawn. In
cach case, financing for the Yamal pipcline project is
unaffected by Western credit restrictions. These cal-
culations are summarized in table 9 and in figure 3.
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Figure 2
USSR: Total Debt Under High
and Low Qil Export Projections

BMn US S

Low Oil

50

;—0-5—-—- Hixh Qil

75

25

All commercial terms
- Micd terms

In all three cases, Soviet import capacity is substan-
tially below the level required to allow East-West
trade to case the USSR’s problems appre-
ciably in the 1980s. If Moscow can maintain existing
oil export levels through 1985, it could probably
postpone deep reductions in imports until after 1985,
even if it reccived no new credits. | Savict oil exports
declined substantially before 1985, however, Moscow
almost certainly would have to reduce its imports
more rapidly. The Soviets would incur less debt but
would also have much less access 10 Western goods
and technology. Western credit restrictions in this
situation would accelerate the decline in Soviet import
capacity in 1982-85 but would not make much differ-
ence therealter. After the mid-1980s the differences

in debt service among the three scenarios brgin 1o
offset the differences in the volume of new credit
drawings

In all of our sccnarios. we have projecied Sovict hard
currency payments through 1990 in 1981 US dollars.
Thus, we have assumed that export priccs—except ror
oil and gas as noted above—and import prices move
together. Because of the decline in real oil prices in
1982-83, terms of trade deterioralce in those
years but improve somewhat throughout the rest of
the decade due to the continued rise in real gas prices.
The projections would be less pessimistic if Western
growth—and demand—picked up enough
10 causc another round of increases in the real price of
oil and other raw materials

_Eastern Europe as a Backstop

Eastern Europe could provide the USSR little direct
agsistance if imports from the West are forced back.
Eastern Europe is certainly in no position to.fill
Moscow's immediate needs for grain and meat or even
the longer term requirements for raw and industrial
materials, Nor is most of the large amounts of
machinery and equipment that the East Europcuus
ship to the USSR anywhere near the quality or
technological level of that available in the West.

The USSR could, however, realize substantial gains if
it were to cut back on assistance to Eastern
Europe—notably the subsidization of exports of goods
marketable in the West and the willingness to permit
deficits in bilateral trade. Moscow reportedly has
alrcady notified the East Europeans that it intends 10
cut crude oil deliveries. A diversion to the West of 10
percent of oil deliveries now going to Eastern Europe
would add $2 billion a year 10 Moscow’'s hard curren-
cy carnings. Nevertheless, political considerations
may force the USSR 1o help Eastern Europe at the
cxpense of its own interests. Not only will
Poland’s nced for large amounts of aid continue into
the foreseeable futurc, but sume of the other East
Europcan countries are also experiencing
difficultie: '
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Table 9 Billion 19KL US S
' : - Eacept as Noted

USSR: Estimated Import Capacity

L 983 %0 198 1990
Relcrence case with uncon-
sirained borcowing:

R Y M = A X USRS - S
. Totaldebt 193 84 8o . ____N3 .
_ . Debuserviccqatiofpercensy 0S8 88 4

Wilh new credits limited to $4.5
billion at commercial rates: e, e e e e e
Impons 3o.0 296 2157 2.2 5.7

(As 2 percent of reference-case (38) 66} (66} (60}
imports)

L RS £ WD X I T T L S 0 I
_Debuserviceratiopercensy o AS 0 w3
With new credits limited to $2.9
Sionaveomwershabuaves, . .. —-

{mports 300 9.3 TS e T Tass
(As a percent of refcrence-case (87 ((33) 635) (3]

...Debtservice ratiopercenty. 1 JN T S T T
Withnoacweredits: . o R,
fenports . 30.0 28.6 26.5 1.2 26.5
{As a percent of reference-case (85) (68) 6 .. {68)
..imports)

__Touldet _ oy ey o1~ T e T T e T

Debioservice ratio (percent) 15 2T T 1 "
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Figure 3
USSR: Import Capacity Under . -
Credit Restrictions
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High Oil Projection f.ow O Projection
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Appendix

Soviet Depenaence
on Western Trade, by Sector

Agriculture

The USSR has been a net importer of agricultural
products over the past decade. Since 1978, howcver,
the nced for imports has been rising as a conscquence
of threce successive bad harvests. In 1981, grain
purchases and record imports of meat, sugar, vegeta-
ble oil, and soybeans and meal increased the Soviel
hard currency import bill for agricultural commod-
itics to almost 313 billion, well above the $8.8 billion
in 1980 and the $5.5 billion in 1979. Agricultural
imports in 1981 claimcd an estimated 40 pereent of
total hard currency purchases; they claimed 23 per-
cent in 1978, the most recent good agricultural year.
Even with Lhese imports, however, per capita avail-
ability of agricultural products fell short of the 1978
level by 3 percent

“Grain. Grain-—the USSR's largest farm product im-
purt-—is supplicd lurgely by the West. The USSR was
a net importer throughout most of the 1970s, with
grain accounting for 50 percent or morce of hard
currency spending on agricultural commoditics in all |,
but three years of the decade. The need for grain
derives from the carly years of the Brezhnev-Kosygin
regime, when the leaders promiscd consumers larger
supplics of quality foods, particularly livestock prod-
ucts. Mcat availability has become a yardstick by
which the Sovicl consumer measures the change in his
level of living. As a result, meat is important for
worker morale and productivity

After three consccutive poor grain harvests, imports
of grain will play a more critical role than ever before.
A grain crop of 170 million wons {our December
cstimate) would be about 65 million tons below the
Savicts® planned output. Moscow will try 10 cover as
much of the shortfall as possible. We believe imports
will move al close 1o maximum port capacity—
cstimated at 45 million tons a ycar-- during the
marketing ycar 1981/%82 (1 July 30 Junct even if the
1982 grain crop returns o a trend level of around 218

million tons. Morcover. tiic USSR will continuc to
need large imports—at least 30 million tons of grain
annually—{or at Icast the next several years, cven
with tread grain crops. mercly 1o boost per capita
meat consumption

If all Western supplicrs were (o suspend grain sales to
thé USSR before the 1982 harvest, Moscow would be
forced to:

-+ Reduce herd numbers to alleviate some of the

pressure on available fced supplies; this would lower
the following yecar's meat production.

« Implcment rationing and other conscrvation
measures.

o Halt meat and gruin cxports to clicnt states.

« Pcrhaps draw down strategic grain rescrves

Denial of grain by the United Siates alone would have
a far more limitcd effect, cven in the short run,
because Moscow could buy most of the grain it neuds
this ycar and ncxt from other supplicrs, as it did after
the US partial embargo following the invasion
of Afghanistan. The USSR would probably have to
pay premium prices for some of this grain, however.
{n the longer run. Moscuw could overcome a US
embargo in terms of quantity by expanding its 1rade
with the major grain exporicrs: non-Soviet grain
purchascrs whose traditional suppliers entered the
SQT:I:] market could be _sum?licd out of US stocks

In terms of quality, however, achicving the desired
mix of grain under a US embargo would ot be
possible. Most obscrvers agree that the USSR prefers
10 concentralc its grain imports on wheat and corn in
roughly cqual proportions. and the United States is
the world’s major corn cxporicr. Of the other major
exporters. only Argentina has the canacity and chi-
matce 10 increase corn production

Nongraia Commodities. During the 1970s. hard cur-

reney expenditures for nongrain agricultural products
cxceeded those for grain in only three years, but
registcred (airly stcady growth, In 1980, purchascs of

Seerel”




nongrain products--largely meat, butler, vegetable
oil, sugar, and soybecans and mcal—more than dou-
bled from the 1979 lcvel, and in 1981 they grew by
another (wo-{ifths. Without these imports, per capila
availability of quality foods would have declined
substantially, and the average diet would have dete-
riorated. :

While a total Western embargo of these products
would not cause hunger, it would probably increase
the “starchy-staple™ ratio, as it forced the population
10 consume an increasing share of calorics from grain
and potatocs. The already serious food shortages
would become more widespread, and worker morale
and productivily would suffer correspondingly. Be-
cause the United States supplies few nongrain prod-
ucts. 2 US embargo would have little effect

Imports of scybeans and soybean meal have become
increasingly important as domestic output of oilseeds
has declined and as the need to stretch fecd supplies
for livestock has grown. Soybcan meal in particular is
a concentrated source of protein and can subslantially
improve the nutritional balance and efficiency of
livestock rations. Western restrictions on oilseed and
meal exports to the USSR would delay improvement
in feeding efficiency and slow the increase in meat
oulput. Although most of their imports of soybeans
and meal came from the United Stales during the late
1970s, the Sovicts can fill their needs from other
suppliers. They have already signed long-lerm agree-
ments with Argentina and Brazil for 1 million tons of
soybcans annually through 1985, Brazil will also
provide 400,000 tons of soybean meal annually over
the same period Western Europe also became a
major exporter uf soybean meal to the Sovicts last
year (il produces the meal from US soybeans)

Oil and Gas Equipment

During the 1970s the USSR bought about $5 bil'*on
worth of oil and gas equipment from the West—about
$800 million worth from the United States alone.
(These figures exclude large-diameter pipe. discussed
on pagce 19.) The Soviets continue o purchase West-
crn cquipment 1o minimize the fall of production in
dcclining ficlds, to increase output elsewhere. and to
help locate and develop reserves

Seerel
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Serious technical problems face the Sovict petrolcum

. industry—in drilling, oil production, and pumping

equipment, in pipcline construction, and in the devel-
opment of remote oil and gas ficlds. Natural gas

production is growing rapidly and is being coutt~d on
to sustain the nation's energy output and hard curren-
cy carnings when oil production falls. But these hopes
are threatencd by inadequacies in the capacity
to produce large-diameter pipe and compressors.

The USSR will need to import 2 broad range of
Western petroleum equipment to help overcome its
encrgy problems. The list could include equipment for
cxploration, drilling, production, offshore operations,
oil refining, gas processing, and pipeline construction.

Exploration Equipment. The Soviets alrcady have
found most of the relatively shallow, casily located,
accessible oil and gas deposits. They specifically need
Western seismic and well-logging technology to boost
oil reserves in the 1980s. Because there is usualty a §-
10-6-year lag between discovery and production,
Western equipment ordered today is unlikely to have
much impact on oil production before the late 1980s.

A multilateral embargo could severely constrain Sovi-
ct exploration. Unilateral controls by the United
States may have little or no effect. Forcign firms can
supply most Sovist nceds with litile or no degradation
in quality. But we do not belicve that the Soviets can
improve their own exploration technology (1hat is,
geophysical hardware and software) rapidly cncugh to
affect production belore the 1990s

Drilling Equipment. The Sovicts plan to nearly dou-
ble the amount of drilling for oil and gas in 1981-85
and to increase it further in the late 1980s, but their
drilling productivity is poor by international stand-
ards. Western rigs. drill pipe. tool joints, drill bits,
blow-out preventors, and drilling-fluid technology al-
ready provide substantial aid to drilling cfforts.
The Dresser drill-bit plant, expected 1o be in operation
soon, will enhance oil production by the late
1980s beyond what the Soviets could do themselves.
Weslern assistance in bringing the plant on stream
would have a considerable cffect on the ratc and
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quatlity of production over the next fow years, Al-
though the United States is the world's leader in the
production of drifling cquipmeat, producers in Jupan
and Western Europe could eventually supply the
Soviel market. A unilateral US embargo may there-
fure not have much bite.

Froduction Equipment. The Sovict oif indusiry fuces
rising fNuid-lift rcquirements in the 1980s, as the
amount of water produced aleng with the oil in-
creascs. According to plans, a larpc additionat
volume of fluid—well over € million b/d—must be
lificd in 1985 simply to maintain production of oil at
ths 1980 level of about 12 million b/d. To handlc the
high volume of fluid, the Sovicts plan to double the
number of wells producing oil with the help of
submersible pumps and gas-lift equipment

Imported cquipment is important for this c¢ffort be-
causc the cupacity and quality of Sovict-made sub-
mersible pumps und gas-lift cquipment are fow, US
produccrs now have a monopoly in producing high-
capacily pumps, but il these remain cmbargoed, other
Western supplicrs could ¢nter the ficld within about
two years. Each high-capacity US pump produccs on
the average about 1,000 10 1,500 b/d of il under
conditions. The Savicis probably hope 10 im.
port about 100 such pumps anaually (in the 1970s
they imported a total of 1,200). The water-cut prob-
lem in Sovictl oilficlds is getting worse, and a program
to produce u good high-capacity submersible pump
domestically has not yet been successfu!

In addition to high-capacity pumps, Western equip-
ment playing a significant role in Bavict oil develop-
ment includes gas-lift equipment, well-completion
cquipment, welthead units, and Christinas-trce assem-
blics. The USSR also has an increasing need for
Western enhanced-oil-recovery technology. Enhanced
recovery projects have fong lcadtimes, however, and
the cffect of Western assistance would be relatively
smiall and fcht only alter 1985

Offshore Equipment. The Savicts' least explored pro-

spective arcas for new petrolcum discoverics arc off-
shore, and their oil and gas production in the late
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1980s and beyond will depend heavily on the explura-
tivn and development of contingatal shelf arcas. The
Soviets already have roccived substantial assistance
from the West, and continued ussistance could specd
development in the Caspian atea. A US embargo
applicd unilaterally: may make fittle difference.
COCOM restrictions would have very little effect
afier 1985, because nations who are not COCOM
members would be able to provide equipment by then.
Firms in Finland, Singapore, Mexico. and Yugoskavia
can alrcady supply wost of the USSR’ current
offshore needs and could supply all by the e 1980s.
Production of the few drilling components aow pro-
duced only in the United States could be quickly
introduced abroad

Oil Refining and Gas Processing Loquipmen:, The
Sovicts intend to cxpand their sccondary refining and
gas processing industrics substantially in the 1980s.
Although they arc relying primarily on their own
production or on equipment imporied from Eastern
Europe, (uture cxpansion will require Western inputs.

Gas Pipeline Cquipment. Although the CEMA coun-
tries produce most of their own oil pipcline cquipment,
the USSR relics extensively vn the Wt for gas
pipcline equipment—large-diamcter pipe and valves,
compressors, and pipclayers. The USSR imported
10-12 miltion tons of linc pipe in the past decade at a
cost of §4-5 billion. Pipelines arc the principal boutle-
neck in Saviel gas production, and a COCOM cmbar-
£0 on pipe, compressors, and pipelayers would be a
major sciback to the industry *

High-quality large-diameter pipes and valves are cur-
rently produced only in Western Europe and Japan.*
Although the Sovicts have recently built a plant o
manulacture large-diameter pipe, they have yet 1o
master production of pipe of this size. Pipelayers
capable of handling this pipe are produccd only in the
United States and Japan, although Fiat-Allis in ltaly
probably could begin production in a vear of so. Large

* Although the Sovicts produce pipe up to 1,420 mm (36 inches) in
diameter, litle is for nawral gas pipcline scovice. Most pipe
is spiral welded and lacks che high-strengid, low-alloy metallurgy of
Western sieel for Arctic pipcline service. Most of the large pipe
imported by the USSR is fabricated with 3 single lozgitudinal we'd
‘madc by the submerged-arc process
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turbine compressors of the type sought by the Sovicts
for the Siberia-to-Western Europe pipcline are built
in the United States and the United Kingdom. Smali-
cr units arc built by firms in France, Germany, lialy,
and Japan: nonc of thesc has yet attempted to make &
20-to-25-megawatt unit, although a French firm has
the nccessary licensing

A multilateral COCOM cmbargo on gas pipcline
cquipment could reduce gas production substantially
by 1985 and by even more after that. Unilateral
restrictions on US cquinment in this crea, however,
may have minimal impact. The {nited States docs
not produce the pipe or valves sought by the USSR,
and pipclayers and compressors can be supplied from
abroad. Forcign production of industrial compressor
turbinc shafls, rotors, and stators (now subject 10 US
control) could begin in time 1o prevent a delay in
complction of the pipeline

Minerals and Metals

The USSR does not rely on the developed West 10
satisly s rcquirements for any minerals or metals
cexcept stee) and molybdenum. (Molybdenum is 2
critical alloy with a widc range of military and civilian
applications.) The Unitcd States sells no steel to the
USSR but is a major provider of molybdenum. The
Sovicts buy only small amounts of tin, cobalt, and
tungsten through metals dealers in the major Western
capitals; the bulk of Soviel purchases are made
dircctly from the major less developed producing
countrie:

Steel imports will be needed for several years to
overcome inadequate investment in steel capacity.
Imports of large-diameter pipe will be especially
important for the Siberia-to-Europe gas pipeline. De-
nial of these Westérn supplies would hit the energy
and machinc-building sectors particularly hard in the
coming ycars. Since Western Europe and Japan sup-
ply almost all of these gouds. a denial limited to US
products would have littie impac

The USSR also nceds continuing aceess to Western

metallurgical (cchnology if it is 1o reduce its depend-
ence on imports of Western specialty steels. The
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French are helping to build the important Novolipetsk
stecl 'plant, which will produce 7 million tons of
specially steels per year when it comes on stream
(1986 at the carliest)

Bavicl imports of molybdenum increased sharply in
the 1970s (from 3,000 tons in 1970 to 13.000 tuns in
1980), to a point where purchases now exceed annual
domestic production. Concern about growing depend-
cnce on the West may be responsible in part for the
Soviets® recent iaterest in obtaining ncw supplics from
Mongolia. If they werc denied supplies before the
connection could be made, however, they probably
could buy through a chain of brokers fairly casily or
use East European trading organizations acting as
purchasing agents for customers

Chemicals

The Soviets have boughi sizable quantities of Western
chemical cquipment and relatsd process data for more
than two decades. In the 1970s alone. purchases
amounted to at least $9 billion, or about one-third of

“their total orders of Western cquipment, During most

of the 1970s the Sovicts concentrated heavily on
plants for the productior, handling. and storage of
fertilizers. Since 1978 the trend has been toward
orders of equipment for producing plastics, synthetic

fibers,-and rubber products. The US sharc of Weslériim ™ "~

chemical cquipment imported by the USSR was small
throughout the decade—only about 7 percent—be-
cause Moscow generally has viewed US firms as
providers of process technologv and engincering de-
sign rather than cquipment

Saviet purchases of chemical cquipment have increas-
ingly been associated with product buy-back or “com-
pensation™ deals, under which Wesltern firms agrec to
long-term purchases of Sovief products that are vsual-
ly manufactured in the Western-equipped facilities.
Savict exports of such manufactured chemicals to the
West for hard currency amounted to $765 million in
1980, 11 times the 1970 level; earnings from buy-back
deals now account for onc-third or more of Soviel
hard currency carnings from chemical exports. In
spite of the growth in such exports, the USSR remains
a nct imporler of chemicals. Importe fram the West
totaled ncarly $1.6 billion in 198C
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With Western assistance, the Soviel output of amnio-
nia. nitrogen fertilizers, and plastics has doubled in
the past decade. and output of synthetic fibers has
tripled. usc of Western technology has been
cspecially critical in the production of ammonia.
Largce plants bascd at lcast in part on Western
technology provided all of the ncarly 11 million tons
of ammonia capacity introduced during 1976-80.
Since 1969 the Sovicts have ordered 45 ammonia
plants that usc Western technology and/or cquip-
ment: 30 of these have used US technology. This
Waestern help has allowed the USSR 10 become the
world’s lcading ammonia cxporter—about 2 million
tons in 1980 (less than 100,000 tons in 1975). Exports
of other chemicals are not as substantial. but the West
Europcaas already have begun to complain about the
dumping of Soviel polycthylene and polyvinyi chioride
in their markets

Bovict plans call for continucd substantial orders for
Western chemical equipment and/or technology to
produce urca, pesticides, cthylenc, benzene, und
downstream petrochemicals. They also caull for 14
additional ammonia plants during 1981-85. In view of
deficiencices in pesticide development and a
current siress on achicving a betier balance in devel-
opment between pesticides and fertilizers, the USSR
also probably will seck Western pesticide production
equipment. Plans to develop large chemical complexes
in West Siberia probably will include purchases of
Western cquipment for producing fertilizers, plastics,
manmadc fibers <vathatic rubber, and a number of
petrochemicals

In addition 10 cquipment, Moscow will have to buy
chemical products from the West, including phos-
phite matcerials, plastics, dyes. pesticides. manmade
fibers. and catalysis. To this cnd it has already signed
several major trade and techaical cooperation agree-
mens with Western lirms, Among the most impor-
tant are a 36.5 billion 10-ycar reciprocal trade agree-
ment sigaed in late 1980 with France's Rbone
Paulenc. The French fiem will supply equipment and
technologs. pesticides, fertilizers, and animal feed in
cexchange for such energy-intensive chemicals as
naphtha, ammonia, methanol, and passibly crude oil,
A stmibae $1.5 billion 10-year reciprocal trade deal
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signed in carly 1980 with laly’s Montedison requires
the Nalian firm to Supply seven chemical plants
(together valued at $800 million) in return for raw
matcrials, fertilizer, and petrochemicals, Other,
smaller trade agreements signed with UK and Japa-
nese firms will guarantce the Sovicts supplies of oil-
recovery chemicals, pesticides, dyes. plastics. and
catalysts

Denial of Western chemical equipment and technol-
ogy-would slow futurc incrcascs in production
of consumer goods and chemical-bascd industrial
malerials, would hurt agricultural production, and
would dcluy progress toward a more cfficicat chemi-
cal industry with enhanced export capabilitics. With-
out Western cquipment, the Sovicts would have to
imporl many more chemicals than they currently
do-—or cope with more scrious shortages than they
alrcady have.

The US role is especially visible with regard 10 Bavicl
cfforts to upgrade its domestic fertilizer industry. The
United States is the only large-volume source of
superphosphoric acid (SPA} —a chemica! that the
Sovicts® “liquid complex™ fertilizer plants purchased
from France were designed specifically to use. The
suspension of US SPA sales in 1980 delayed the liquid
complex fertilizer program by more than a ycar '
because most of the available substitutc material was
of a lower grade and was unsuilable for usc in the
program. Shortages of SPA probably reducced agricul-
tural production in 1980 and 1981. (The United
States resumed SPA sales in mid-1981.) Any future
denial of SPA would foree the Sovicts to find alterna-
tives. These might include:

« Installing evaporalors 1o concentrate merchant-
grade phosphoric acid (which is morc casily ob-
taincd) 10 SPA,

» Altering the design of the liquid complex fertilizer
plants 10 usc merchant-grade phosphoric acid.

« Importing additional phosphate matcrials.

All these alicrnatives wonld reonire more tinic and

outlays of hard currency :

Denial of US chemicals other than SPA would have
little impict on the USSR. In 1980 the United States
supplicd. in value terms. oy 0.1 pereent of the
pesticides, 2 pereent of the plastics. and 4 pereent of
the nunmade fibers imported frons the West (Twao
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years carlicr the comparable US shares were about 10
percent, S percent, and 6 percent.) Denial of pesti-
cides, plastics, dyestuffs, manmade fibers, and cata-
lysts by the entire West, however, would affect
agriculturc and industry, as well as the consumers.
Domestic output of thesc chemicals is inadequate in
both volume and quality. A cutoff of Western plasti-
cizers {which facilitate the preparation of plastics and
increase their flexibility and toughness) would create
problems in plastics processing. A cutoff of
pesticides, especially herbicides, would reduce some
crops, particularly corn and sugar beets. In the long
term, the Soviets could expand their own production
of thesc chemicals and/or arrange specialization
agreements with East European countries, but durire
the adjustment process their production would be less
cfficient

Machinery

Motor Vehicles. In the mid-1960s, when the USSR's
ambitious 15-year program for modernizing and ex-
panding motor vehicle production was begun, the
USSR could not provide the necessary investment.
Specialized machinery for mass production was in
short supply, and most Soviel-built production equip-
ment did not meetimodern world standards for effi-
ciency, reliability, and accuracy. Planners turned to
the West for massive help, spending an cstimated $3
billion for automotive production eauipment and tech-
nology bciween 1966 and 1980

Although substantial quantities of machinery were
purchased for passenger car plants, the truck indusiry
rcceived the lion's share of the imports. About one-
half of Soviey hard currency investments werce for the
Kama Truck Plant alone. The United States provided
Kama with auviomated foundries—among the most
advanced in the world—and automated diesel engine
machining and assembly lines. The Likhachev Truck
Plant (ZIL). a major produccr of trucks for the
military, was another major recipient of Western
truck manufacturing technology. Machinery for these
and ather motor vehicle plants was sunplicd by
US. Japanesc, and West German firme

With the completion of the 15-year program last year.

investment an the automotive industry probably will
return 1o lower levels. Modernization of existing
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facilitics will continue, but no new truck or passenger
car plants are called for in the current Five-Year Plan
period (1981-85). Thus a Western denial of technology
and goods for this sector would have only minor
impact in the immediate future. The Soviets have on-
the-shelf plans to install new capacity for heavy
trucks, however. which could be activated after 1985,
creating a large new demand for Western production
technology

Construction Equipmeat. Plans for a number of im-
portant programs have been delayed because con-
struction and earthmoving equipment has not been
available in sufficient variety or Quantity to build
plants. industry, for example. did not even
begin production of 2 75-10n off-highway truck until
the late 1970s. more than 10 ycars after its planned
production datc. Even now, heavy-duty diesel engincs
from Czechoslovakia are used 10 power the vehicles.
Plans to produce heavy industrial tractors and bull-
dozers have been delayed by faulty tractor 2nd cnginc
designs. The USSR also lacks the capacity for pro-
duction of transmissions, suspension systems, and
heavy-duty axles fcapable of supporting weights of 50
tons or more!

The USSR plans to produce its own equipment with
imported plant and technology. Under a recent con-
tract with Fiat. ltalians will supervise construction of
a turnkey facility 10 produce earthmoving equipment.
Negotiations are under way for the purchase of
production technology for industrial tractors and en-
gines. The USSR currently is building a plant using
US technology to produce clectric wheel drives. Soviel
officials have also expressed interest in obtaining
licenses and production help in setting up production
facilities for US traciors. For several years, how-
ever—until these programs are gomplg_l.ad-.—lh_c
USSR still will need to buy a substantial amount of
construction and carthmoving equipment {rom the
West [ 3

Denial of Wesiern goods would seriously disrupt
Saovict plans to become more self-sufficient and would
force them 10 use less efficient equipment. The East
European countrics manufacture some of this equip-
ment-- Poland produces a heavy-duty bulldozer. for

"
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example, und Romania produces a 100-ton off-high-
way truck-—but their production is o smalf and the
product mix is oo fimited tv meet Soviel demand. At
the same timg, dependence on US cquipment and
technology is not especially signiticant. Fiat of laly
and Komatsu und Sumitomo of Japan, in particular,
now match—or have the technologicat eapability to
match—US-produced off-highway trucks, industrial
tractors, and carthmoving equipment. '~

Mining Equipmcni, Bovicl industry provides most
additions to the USSR's park of mining and carth-
moving cquipment. Nevertheless, imports have been
important, especially where higher capacity machines
are required, Between 1972 and 1950, the Soviets
imported about $1.6 billion worth of mining and
carthmoving cquipment—about one-third of the total
from the United States und most of the remainder
from Japan and West Germany. Imports consist
primarily of hcavy-duty dump trucks, cxcavators.
bulldozcers, and mining drills. Western-supplicd min-
ing equipment has been less important to the USSR,
most of this equipment is provided by Eastern Eue
rope—notably Eust Germany, Crechoslovakia, and
Poland

The South Yakutia coal mines &

’ have been the Soviets' fargest numing
progect., i werms of the amount of cquipment imported
for it. Earthmoving equipme:st, particularly bulldoz-
crs, is also vital to gold-mining operations in the
Magadan, Ickutsk, and Lena regions, as well as to
other coal- and orc-mining cfforts. In most cases, the
Sovicts produce the equipment, but nat in the quality
of capacity required. Development of the vast open-pit
Sibcrian coal mincs, as well as continued development
of wines clsewhere, requires cnormous earthmoving
and hauling capability

We believe that the Soviets will continue 1o depend on
Western cquipment in the 1980s. Increascd imports of
large-capacity dump trucks, for ¢cxample, could speed
the development of the Ekibastuz coal-mining com-
plex, where hauling capacity, not mining capacity, is
the chief consiraint. Since most of the equipment can
be supplicd by Japancse or West European producers,

the denial of US equipment by itself would sut do
much damage (o the USSR. Without access ta West-
crn cquipment, the Sovicls would cncounter problenis.
The biggest impact would be the grounding of some of
the existing awchinery by the lack of new spare parts,
Thesc would be mainly short-run problems, however;
in 1ime the Sovicts could increase imports from
Eastern Europe or shift their own production lines.

Machine Tools. The USSR is the world's largest
producer of both conventional and numerically con-
trolled (NC) machine tools. Much of the output,
however, consists of gencral purpose maching touls
that are relatively casy 10 produce sn large quantitics,
ruther than special-purpose and complex types. More-
ovcr, many modcls of machince tools arc kept in
production well past obsolescencc—in some cases up
to 20 ycars. These practives yicld ccoromics of scale
that lower the cost of producing machine tools but
sacrifice diversity in the product mix

Becausc of its historic emphasis on capital goods
production, including military durables, the USSR
uses large quantitics of machine tools, especiatly for
metal cutting. In many cases, heavy machinery can be
produced only by metal-cutting tcchniques, and a
large stock of general purpase metal-cutting machine
tools is nceded to supply the needs of 2 huge repair
and sparc parts scclor (itself the rosull of poor quality
in original cquipment). Morcover, because the ma-
chinc ool park is so lurge, a substantial quantity of
machine tools is needed just to replacs the aging and
obsolescent portion of that park

In recent years, the production of machinc tools has
fallen shorl of requirements. OQutput of metal-cutting
machine tools actually has fallen in the past five
ycars. A few now plants were activated during the
$970s for the production of automalic transfcr ma-
chinery for the aviomotive industry, but littlc new
capacity has been added in most arcas of machine-
tool production, Conventional machinc tools
ate ruggedly built but lack the reliability, precision,
and flexibility of their US counterparts. Advanced
machinc toals, such as numerically contralied 1v;~x,
are less advanced than those in usc in the West
because of a basic lag in clectronics
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In 1965 the USSR began a major cffort 10 increase
domestic production of NC machine tools and. hence.
1o raise the general tevel of machine-toof technology.
Indeed, by 1977 Bovict NC ol output excceded that
of the United States by ncarly S0 pereent. This jump
was accomplished Ly the same policy that helped
retard technological advance in the production of
conventional tools: namely. the concentration of re-
sources on a few simple models of limited usefulness
rather than on a varicty of custom-made models.
Throughout the 1970s, Soviel NC technology was by
and large limited to two-axis point-to-point machincs.
Some threc-axis tontouring models werce developed,
but production was limited and their quality was
suspect. Computer numecrical control (CNC). which
was being increasingly uscd in the West by 1980,
cxists in the USSR only in prototypes. develop-
mcent and production of NC tools has been impeded
by the poor quality of controller, clectromechanical
pasitioning. and fecdback devices and by the relatively
buckward stite of minicomputer technology.

Technological deficicncies and production gaps in
both conventional and NC machinc tools prompted
the USSR 10 turn to imports to meet its nccds.
Imports of Western machinc t1ools cxceeded 34 billion
over the past decade. Three-fourths of these imporls
were conventional types of machine tools. Some were
needed 1o supplement domestic production (automat-
cd lathesy some 10 acquire levels of precision and
productivity supcrior to that available domestically
(US gearcutling machinery); and some because the
Soviets had no domestic counterparts (closed-loop.
multiaxis NC machinc tools). The USSR also buys &
substantial volume of machine 10ols from Easicrn
Europe. even though they are less advanced than
those purchased from the West, East Germany. for
cxample. exports up 10 half its annual vutpul 10 the
USSR. and other suppliers include Crechostovakia.
Hungary, and Yugoshavis

Neurly 80 pereent of total machine tool imports from
the West during the past decade have originated in
Western Europe. especially in West Germaay and
France. Non-COCOM countrics such as Austria.
Switzerland, and Swedea have also been small but
mpartant supplices. (IMAAG of Switzertand is one of
the world's top producers of precision grinding ma-
chiners « The U nued Stnes and Japan have cach

supplicd approximately 10 pereent of total Sovicl,
iniports. The United States supplics mainly transfer
lines and gearmaking machinery for the automotive
industry and precision grinding cquipment for the
bearing indusiry.

Present COCOM controls restrict sales 10 Communist
countrics of only the more advanced types of NC
machince tools and of some specialized machinc 100ls
for military production. Most Soviet machine tool
purchases have been noncritical, but the USSR also
has purchased advanced cquipment when COCOM
member nations have chosen to interpret an ambigu-
ity in COCOM definitions in its lcast restrictive sensc
and 1o downplay the strategic implications of the
machinc tools being sold. The Soviets have also
tended to respond quickly to changes in COCOM
regulations. When restrictions on threc-axis machin-
ing centers and boring mills of small size and limited
accuracy were relaxed in 1977, for instance, the
USSR quickly increased its purchascs of such cquip-
ment, especially the more sophisticated models avail-
able in West Germany and Japar

The Sovicts apparently intend 10 continuc to import
machinc 100ls, especially advanced types of NC ma-
chinc tools and machining ccnters. They probably
belicve they need them 10 raisc the level of productiv-
ity in industry. US restrictions, in isolation, would
have little effect on Ravict purchascs, since much of
the advanced NC machine tool technology is now
diffused throughout the industrialized world and
available from forcign suppliers

Industrial Robots. The robotics industry in the USSR
is in its infancy, with production in recent years
limited to about 350 units a yeur, None of the
cnterpriscs currently producing robots has a scries
production capability, By the end of 1980, the USSR
had an estimated 1.500 10 2,000 robots in usc—well
below the 5.000 that had been planned. Moreover,
many of thesc were of foreign origin

By Western standards, Sovict industrial robots are
rclatively primitive. Most arc first-generation ma-
chincs that perform either a single repetitive funciion




or an unvarying sequenee of functions, They kick the
mictoprocessor controls, large memories, and ad-
vanced sensors needed for patiern recognition and
adaptive operation. Mure complex robuls are under
development, but ealy a few experimenta! models
have been made.

Pending the development of a viable domestic indus-
(ry, the Sovicts have wened 1o imports (of a low-cost
supply of reliadle industrizl cobots, More than 500
robots have been purchased feom Hungary, and an
unknown number from Japan, France, and ltaly, The
USSR ulso hax been looking to foreign supplices for
design and manufacturing (echnologs )

Although the Sovicy robotics industry may expand
dramatically in the next few years, substantial im-
ports probably will be needed for some time

-J Renawit of France and the USSR
plan tu jointly develep miniature cobot drive units und
industrial robots for surial praduction. Without West-
ern help, the Sovicts would fuce serious delays in
developing their robotics industey. Curremily, they
nced robots Lo help improve productivity in mass-
production industries. The United Stetes leads the
werld in advanond rebot technolopy, but the Soviets’
most pressing need is for simpler Lypes for routing
applications, such as repetitive welding operations in
citr manufactaring. They may well prefer Jupan to the
United States as 2 supnlier of robots, since Japan has
a greater production cupacity and shore cxperience in
practical applications

High-Technetogy Products

Computers. Despite impressive gains in the number,
varicty, and performance of Sovicl computers over the
past decade, the techaclogy gap between the USSR
and the West is large and growiag. The Sovicts have
patterned thar majo- developiments in lurge comput-
crs and minicemputers on US designs that 2ic cssen.
tially two geacrations behind current US offerings. In
addition, thar implementation of these designs has
been imperfen, hampering progress in closing the
gar.
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ReJiability of Savicivomputer systems is still i seeious
problent, due in part to the poor quality of imported
matcrials and in part 10 a lack of mudera production
and test equipment in computer plants. Especiatly
serious has been the inabitity of the USSR or its Last
European partners o supply the large numbers of
high-spced, high-capacity mugnetic disk auxiliary
memory devives that are essential for the operation of
modern data processing computers. Proper sofiware
and vther support Gsuch ax muintenance and spare
parts) also have been delicient or absent altogether.

In the ficld of computers, the USSR has had an
extensive cooperation agrecment with the countries of
Eastern Curope siace 1969. The East Europeans have
been supplyiag native computers, pecipherals, and
parts, but their computer industries gencrally suffer
from the same problemis that plague the Sovicts and
are unable 1o meet Sovicg requiccments

These weaknesses in the CEMA computer industrics
have induced the Sovicts to “buy Western.” Since
1972 they have imparied more than 1.300 computer
systems valued at $400 mitlion, as well as $70 miillion
warth of add-on peripheral cquipmient and spare
parts. The vast majority of compulter systems import-
cd-—95 pereent of the units and 64 pereent of the
vitlue—have been minicomputcrs, gencrally for usc in
rescarch and development. The relatively few large
systems purchased have been for high-visibility, high-
priority projects such as the Kama River Truck Plam,
the Moscow regional air tralfic control system, and
the Olympic Games systen.

The USSR iniporis large sysiems and minicomputers
from the West for several reasuns. Western systems
may have performance capabilitics the Sovicts cannot
match, may use complex software that the Soviets
have not developed, and may be supplied with cxpert
training and support that the Soviets cannot dupli-
cate. Buying Western minicomputers is also attractive
because dunestic production is su limited and because
software packages available with Western models are
more versatile
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No-

The United States has a unique capability only at the
Icading cdge of the technology—-the very high-speed.
high-capacity scicntific computers and the most ad-

" vanced peripherals and microprocessors. The USSR
prefers US products, however, cven in the catcgories
of lower level minicomputers and large computers
that arc-routincly approved for sale to the USSR. A
major US advantage is that any onc of scveral
manufacturers can provide a complete range of hard-
}varc. software, and support.&

b \Souich users are also familiar with US
producls becausc their own designs are based on
them @

COCOM controls on computers are extremely com-
plex. tn gencral, however:

* Low-performance computers, including most mini-
computers, may be exported at the discretion of the
exporling country withoul submission to the
mcmbership.

Somewhat morc powerful computers, including
many high-spced, high-capacily computers, are sub-
Jject o a procedure requiring a pro forma submission
to the membership, The members have agreed in
advance to approve their export if certain conditions
arc met.

.

The most powerful computers require unanimous
agreement of member countrics for sale to pro-
scribed destination:

In the minicomputer arcna. literally dozens of firms
arc technically able to compete with the United States
for Sovicl business. They are located in COCOM
countrics (Japan. the United Kingdom. France. West
Germany, Haly, Canada. Norway, the Netherlands,
and Denmark) as well as in countries like Brazil,
Austria, Switzerland, and Istracl. Controls on mini-
computers are ineffective because of this gencral
availability and the provisions avthorizing exports at
the diseretion of the cxporting country

Larger computers of the type that COCOM has
agreed in advance o approve also arc available from
other COCOM cauntries. They are built in Japan by
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Fujitsu and Hitachi, in the United Kingdom by ICHL..
in Francc by Cl], and in West Germany by Siemens.
The United States could not prevent other COCOM
countrics from cxporting their own large computers—
unless (1) it were willing to rencge on its prior agree-
ment not 10 object 10 exports by others and (2) other
member countries were willing to acquicsce o LS
objections. ' A

Unilateral US action thus may no' markedly restrict
the Soviels' acquisition of Western computers. Most
of their business in minicomputers and large comput-
ers could be rcadily transferred 1o other countries, in
and out of COCOM. Japanese industry, for example,
can supply systems of completely domestic origin over
the full size range. The United States could prevent
sales of the most powerful computer systems—those
requiring agreement in COCOM—by cvcrcising its
veto. However, such compulters have never been ap-
proved for sale to the USSR in any quantity

In the case of some forcign systems, the United States
can excrcise some control on sales to the USSR
because parts and peripherals are of US origin.
Foreign manufacturers could design their own prod-
ucts, if necessary.

The USSR will no doubt continue its occasionally
successful efforts 10 acquire the most powerful West-
ern computers illegally—whether legal sales are halt-
ed or not. I{ they are, the Soviets might attempt to
increase their illegal asquisitions if they could also
acquire the related software and support applications.
East European countries would be unlikely to divert
legally acquired computers to the USSR for fear of
discovery and sanctions. However, they might be
willing to help the USSR acquire computers (as they
have other items) if their own involvement in the
transaclion were not overt

Moicroelecironics. Rapid advance in microclectronics
requires a broad range of parallel advances in the
technologics of production and test equipment, malte-
rials, assembly. and packaging. The clectronics
industry has not made thosc advances—in large part
because of its strong military orientation. Paradox-
ically, the military priority claim on resources docs




not encourage rapid technological advances. The phi-
losophy behind military hardware design gen-
crally requires usc of the “tricd and truc” in the
development of new weapon systems.

During the past decade, the USSR has acquired a (ull
rangc of microclectronics-related technology, materi-
als, and cquipment from the West totaling scveral
hundred million dollars. These purchases have includ-
cd uncmbargocd itcms, cmbargoced items legally ap-
proved for export by COCOM, and ecmbargoed items
acquired illegally and clandestincly. The overwhelm-
ing majority arc cmbargoed items that have been
obtained illcgally by diversion. This mcthod has some
limitations, however. lllcgal chancls do not casily
convey a manufacturcr’s installation, training, or
maintcnance scrvices or provide casy access to spare
parts—and this reduces the ~*~ctivencss of the equip-
ment in facilitics.

Most of the cquipment that has been acquired illegal-
ly originated in the United States. In the past few
ycars, both Japan and West European countrics have
become important supplicrs of diverted equipment to
the USSR. Firms in Italy, Switzerland, the United
Kingdom, and West Germany have diverted basic
matcrials and technologics, and firms in these coun-
trics, plus France, have diverted some advanced pro-
duction cquipment. No single European country can
supply Moscow with the spectrum of US or Japanese
microclectronics technologics, but Western Europe as
a whole can mect a significant percentage of its needs.

Even though the United States is no longer the sole
supplicr in any single arca of microclectronics tech-
nology, the Soviets still prefer US equipment. They
have found some non-US products to be poor substi-
tutes, and the United States can supply the full range
of state-of-the-art technology from basic matcrials
through final test.

If technology and products currently available to the

Sovicts through legal channcls were denied through
stringent new cxport policies, the Sovicts would try to
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compensate by accclerating illegal purchases. So far,
COCOM attempts to arrest the flow of illcgal pur-
chascs have been unsuccess(ul.

a—

Telecommunications. The function of the com-
mon carrier teleccommunications system resembles
that of the Bell System and the independent telephone
companies in the United States. It provides communi-
cations scrvices to gove- .ment, the military, com-
merce and industry, and the general public. Like the
other industrialized countries, the USSR has expe-
rienced a rapid growth in demand for these scrvices.
The common carricr system cannot fully satis-
fy the demand in cither quantity or quality. The
USSR is therefore cngaged in a major ongoing clfort
to expand and modernize it.

Altaough the USSR is onc of the world's major
producers of communications equipment, its produc-
tion capacity is inadequate, and the technological
level of domestically produced cquipment is not cqual
to world standards. The USSR thercfore supplements
domestic production with imports from East Europec-
an and non-Communist covtrics. The United States
is not a major supplicr.

The USSR buys communications cquipment such as
radio relay links, switching cquipment, and transmis-
sion equipment from Eastern Europe for usc in its
common carricr systcm. Somc of thesc items are
indigenous East Europcan products, while others re-
sult from joint development cfforts with the USSR. A
few items arc manufactured in Eastern Europe under
license from Western companics. The United States
has no way of preventing these sales to the USSR.

The USSR also imports communications cquipment
from COCOM countrics, as well as from such coun-
trics as Sweder., Yugoslavia, and Finland. Even in the
casc of COCOM countrics, controls arc not cffective.
Most types of cquipment necded by the USSR arc
cither not on the control list or subject to procedures
that authorizc cxports at the discretion of the export-
ing country. The United States thus docs not now
have the opportunity to veto transactions.

Onc casc where COCOM controls do apply involves a
$172 million contract for the salc by a French com-
pany to the USSR of computer-controlled telephone
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switching cquipment, together with a turnkey facility
for its manufacture. The facility would give the
Sovicts a scrial production capability for modern
telephone cxchanges of a type they cannot make now.
The technological level of the equipment exceeds that
currently required for the communications system,
but Savicl interest in it is reasonable. Switching
cquipment has an operating lifc of decades, so it is
appropriate to anticipate future requirements.

Francc apparcntly now agrees with the US contention
that the proposed transfer of manufacturing technol-
ogy should not be allowed to proceed. Nevertheless, if
the sale is stopped, the Soviets could obtain less
sophisticated switching equipment and production
technology currently not subject to COCOM restric-
tions.
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